Von Willebrand factor restores impaired platelet thrombogenesis in copper-deficient rats.
Dietary copper restriction reduces microvascular thrombogenesis. We have now examined the roles of shear forces and von Willebrand factor (vWF) in in vivo thrombus formation in the cremaster microcirculation of copper-deficient rats. Male weanling Sprague-Dawley rats were fed purified diets that were either copper-adequate (6.3 mg Cu/kg) or copper-deficient (0.3 mg Cu/kg) for 4 wk. Intravascular fluorescein isothiocyanate tagged to bovine serum albumin was activated with 450-490 nm light to induce thrombus formation in microvessels. Thrombus initiation time was significantly prolonged in copper-deficient rats; after thrombus appearance, however, vessel occlusion was significantly accelerated. The greater shear rates of arterioles compared with venules significantly increased the thrombus initiation time in both groups. However, vessel occlusion time and thrombus growth time were independent of shear rate. Intravascular vWF (0.2 u/100 g body wt) decreased thrombus initiation time in the CuD group without affecting thrombus growth time. The data suggest that decreased thrombogenesis in copper-deficient rats is not a result of altered rheological factors or arteriolar-venular differences, but appears to result from decreased platelet-to-endothelial cell adhesion.